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A.Imtract--The steady viscous and incompressible micropolar fluid flow in the immediate n igh- 
bourhood ofSaddle and Nodal points of attar-brecht is examined. The governln~ equations ofmotion 
have been shown to be reducible to simultaneous ordinary third-order differential equations which 
contain aparameter C which is deterrnln~d by the rn~Jn stream flow. The numerical solutions of 
these qustle~xs have been computed by numerical techniques which are suitable for boundary value 
problems. The results have been calcu~ted for the range -1 < C < 50. The accuracy ofthe results 
is checked very carefully by compaming the results on different grid sizes. The results are presented 
both in tabular and graphical forms. 
1. INTRODUCTION 
The stagnation points of the flow are said to be points of attachment or separation according as 
the fluid near the stagnation streamline is moving towards or away from the surface of body. In 
the neighbourhood f a stagnation point of attachment, the flow of a viscous incompressible f uid 
is of a boundary layer character [1]. Howarth [2], Davey [1] and Davey and Schofleld [3] have 
discussed this flow in detail near which the external f ow is irrotational with velocity components 
{az, by, - (a  ~ b)z}. The flow for which both a and b are positive constants i called the flow at a 
Nodal point of attachment and if one and only one of a, b is negative, such that a%b > 0, then the 
flow is called the flow at a Saddle point of attachment. Howarth [2] and Davey and Schofleld [3] 
discussed the flow near Nodal points of attachment while Davey [1] solved the governing equations 
of motion at the Saddle points of attachment. Saddle points of attachment occur when suitably 
shaped bodies are placed in a uniform stream like for the flows between the wing of an aeroplane 
and an engine mounting. Values of C between -1 and 0 correspond to Saddle points of attachment 
while the values of C between 0 and 1 correspond to Nodal points of attachment. 
In [1,2], the numerical results have been computed using the Adams-method and the Rung- 
Kutta method, respectively. Methods like Adams are not efficient since these are not self starting, 
complicate to computer utilization and subject o numerical instability. Also the Rung-Kutta 
method is not so suitable for the problem under consideration because the differential equations 
to be solved are highly non-linear, coupled and of third order with boundary conditions and the 
Rung-Kutta methods need to assume conditions at the starting point which is slow, tedious and, 
hence, quite laborious. Further, the error-analysis in Rung-Kutta Methods is not so obvious and 
local error estimates are very difficult o obtain apart from several evaluations of the derivatives 
per step are required which require twice as much computing time. Presently, the governing 
equations of motion are solved for the range -1 ~ C _< 50 which includes a solution near Saddle 
as well as Nodal points of attachment. In the numerical techniques used here, the third order 
differential equations are firstly reduced to first order and second order differential equations 
and the derivatives are approximated using central-difference approximations. The resulting 
difference-equations are then solved by the Gauss-Seidel iterative procedure while the first order 
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differential equations involved are integrated using Simpsons rule with the formula given in [4] 
and, hence, acquiring the same order of accuracy as is in [1] or [2] but using a method which is 
efficient, straight forward and easy to program on a computer. 
In Section 2, the basic governing equations for micropolar fluids are given. Eringen [5] has 
introduced the theory of micropolar fluids. The micropolar fluid motion is described by a velocity 
vector _v together with a local spin vector ~. The stress and couple-streas tensom ~ and rn are 
linear combinations of _~ and special derivatives of _~ and v_. involving six viscosity coefficients 
A, P, n, ~,/~, 7 with density p and micro-inertia coefficient j [5]. Guram and Smith [6] established 
a method to estimate the material constants when the coupling constant is small. The micropolar 
fluids differ from Non-Newtonian fluids in that they exhibit micro-inertia effects and can support 
couple stresses and body couples. Some polymeric fluids, fluids containing a small amount of 
polymeric a~iditives, liquid crystals and blood may be represented by the mathematical model 
underlying micropolar fluids. 
In Section 3, the governing equations of motion for the problem under consideration are given 
in ~iimensionless form. 
In Section 4, the finite-difference equations are presented while the numerical procedure is 
described in Section 5. The results and the discussion of results are presented in Section 6 in 
tabular and graphical forms and are compared with the results for Newtonian fluids obtained by 
Howarth [2] and Davey [1]. 
2. EQUATIONS OF MOTION FOR MICROPOLAR FLUIDS 
The governing equations of motion for micropolar fluids are [5]: 
ap 
+ v .  = 0, 
(~ +/~ -I- 7)V(V • ~) - 7(V x V x ~) + ~V x £ - 2~.v -}- p~ = pjip, 
where p is the density, r_. the velocity, ~ the micro-rotation orspin, p the thermodynamic pressure, 
f_. and _t the body force and couple per unit mass, respectively, and j the micr~inertia; ~, ~, 7, ~, P 
and n axe material constants (Viscosity Coefficients); and the dot signifies material differenti~ion 
with respect o time. Thermal effects are neglected. 
The constitutive quations, giving the stress tensor t~t and the couple stress tensor m~, are 
(in curvilinear coordinates) 
tkz = ( -p  + ~v,;,)gkz + p(rk;a + rz;k) + n(rz;k - ehl, v, ,  
mkz = a vr;~ gkz +/~ vk;a + 7 ~;~, 
where gba and Ckzr are the metric tensor and the Covariant e-symbol, respectively. The semi- 
colon denotes the Covariant partial differenriation with respect to a space coordinate and repeated 
indices are summed. The stress vector t and couple stress vector n at a point on a surface with 
normal ,_ are given by takna = tk and makna = ink. The material constants must satisfy the 
following inequalities, derived from the Clausius-Duhem inequality: 
0, 7 ___ I 1. 
The boundary conditions assumed are v_(zB,t) = ~_~,£(zv,t) = £s, where zB is a point on a 
rigid boundary with prescribed velocity .v.s and spin v_ 8. That is, we assume neither slip nor spin 
at a fixed boundary. 
3. FLOW NEAR A SINGULAR POINT 
Howarth [2] formulated the problem for the boundary layer flow over a general curved surface 
for Newtonian fluids. For micropolar fluids, the formulation is as follows: 
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We use the Cartesian coordinate system (z, y, z). Following Howarth [2], we seek for a solution 
in which the velocity and micro-rotation components may be written as: 
. = 
v = byg'(w), 
-k  
w = -~-[af(w) + bg(w)], 
bll --" A~] F(y), 
Y2 = Bz  G(y), 
= O, A= bpa½h½, 
a½z p+~ 
B = -k½pa i  
K 
(2) 
~ = ..-~-, k= 
P 
where ~ is a dimensionless variable and {az, by - (a + b)Z} are the components of the main flow 
(external) outside the boundary layer a,b being given constants of dimension (i/time) and A,B 
being given constants of dimension 1/(Length x Time). 
U- -VmW'O,  
Vl "- Y2 = O, 
U "* az, v ---* by, 
Vl --* O, ~2 "* 0 
(3) 
The boundary conditions are as follows: 
(i) when Z = 0; 
(ii) when Z ~ oo; 
If we substitute Equations (2) in Equations (1), we shall find after some manipulations and 
simplifications that 
f "  + ( /+  Cg)F  + 1 - /2  + G' = 0 
g"  + ( f  + Cg)g" + C - Cg n + F' = 0 (4) 
F" - Clg" - 2C2F = Ca [Cg'f  - ( f  + Cg) f  ~] 
G" - C~f" - 2C2G = Ca ~ 'V  - ( f  + Cg)G'] 
where 
c1= c 2 = - - ,  c 3 = - - ,  
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The boundary conditions (3) in the variable y reduce to 
(i) when ~ = 0, f = g = f '  = g ' -  0 
F=G=O 
(ii) when ~ --* oo, f '  --* 1, g' --* 1 
F --* 0, G -*0 .  
b 
C~ ~°  
a 
(5) 
Here the primes denotes differentiations with respect o 7. It can be noticed that the above 
Equations (4) reduce to the corresponding equations for a Newtonian fluid Howarth [2] for van- 
ishing micro-rotation and ~ -- 0. The equations (4) are highly non-linear and cannot be solved 
analytically. They are, therefore, solved by Numerical Techniques. 
4. F IN ITE-DIFFERENCE EQUATIONS 
Before making finite-difference approximations, it is convenient for numerical purposes to 
rewrite the Equations (4) as: 
Let f '=p ,  (6a) 
and g' - q, (6b) 
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then we get, 
p" + (f "Jr Cg)p' q- 1 - p~ + G' = O, 
q" + (f + Cg)q' + C - Cq ~ + F' = O, 
f "  - Czq' - 2C~F = C3 [CqF  - ( f  + CDF']  , 
G" - C~p' - 2C2G = Ca [pG - (f + Cg)G'] , 
with the boundary conditions: 
(7) 
f(o) = g(o) = p(o) = q(o) = o, 
F(O) = C(O) = O, 
p(co) = q(co) = i, (S) 
and F(co) = G(co) = 0. 
Now if we approximate Equation (7) by central-difference approximations at a typical point 11 = 
of the interval [0, co], we shall finally get: 
pi+1(2 -i- h.f~ + Chgi) + pi(-4 - 2h2pi) 
-I- p i -1 (2  --  hf i  - Chg i )  -I" 2h 2 -{- h (G i+ l  - Gi-1)  - 0, (9a) 
qi+l(2 + hfi q- Chgi) + q i ( -4  - 2Ch2qi) 
+ qi-1(2 - hfi - Chgi) + 2Ch 2 + h(Fi+l - Fi_~) = 0, (9b) 
Fi+1(2 ÷ Csh.fi ÷ CC3hgi) ÷ ~(-4  - 4C2h 2 - 2CCsh2qi) 
+ F~-1(2 - C3hfi - CC3hgi) - hCl(~+l - q~-l) = O, (9c) 
Gi+l(2 % Cah fi % CC.qhg~) % Gi ( -4  - 4C~h ~ - 2Cah~pi) 
+ G~_~(2 - C~hf~ - CC~g~h) - Clh(p~+l -p i -1 )  = 0. (9d) 
where h denotes a grid size. 
5. COMPUTATIONAL PROCEDURES 
The systems of Equations (9) of finite-difference equations are solved at each required grid 
point, subject to the appropriate boundary conditions, using the Gauss-Seidel iterative proce- 
dure [7, p. 154] whereas the Equations (6a) and (6b) are integrated numerically by Simpson's 
rule [7, p. 67] with the formula given by Milne [4, p. 48]. The iterative order is as follows: 
(i) The finite-difference Equations (ga) for p are solved with the conditions that p - 0, when 
~} - 0, and p - 1, when ~} = co, where the most recent available values of p, 9 sad G have 
been used. Then Equation (6a) is integrated using Simpson's Rule subject to ~f - 0, when 
r/- 0, to calculate the results for f at the required grid points. 
(ii) The computed solution of f was then introduced into Equations (9b) and the solution 
of these finite-difference equations for q are obtained subject to q - 0, when y/- 0, and 
q - 1, when ~/- co, by making use of the most recently available value for g, q and F 
within the interval [0, co]. 
(iii) Equation (6b) was integrated in [0, co] for g using the computed solution for q subject to 
the boundary condition that when r} -- 0, g - 0. 
(iv) The set of finite-difference Equations (9c) and (9d) .are solved with conditions F - G -- 0, 
when I} - 0 and T} - co; and the use of the most recently available values for ], g, F, G, 
p and q were made during the calculations. 
The above solution procedure (i) - (iv) was repeated until convergence was achieved, measured 
by the criterion: 
I/¢n+I)(oo)- lcn)(co)l < 10 -6, Ig¢"+1)(co)- g¢ )(co)l < 10 -6 
where the superscript n denotes the iterations. 
The procedure was started as follows. For C -- 0, the initial assumptions for the solution were 
taken to be f - g - p - q - G -" F - 0 at every internal grid point. For the rest of the value of 
C in the range -i _~ C _~ 50 to be computed, the solution obtained for the previous values of C 
was used as an initial assumption. The procedure converged extremely well. 
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6. RESULTS AND DISCUSSION 
The calculations were carried out for several values of C, namely C = --1.0, --0.99, --0.9, 
--0.75, --0.5, -0.4294, --0.25, --0.1, 0.0, 0.1, 0.25, 0.5, 0.75, 0.9, 0.99, 0.1, 1.5, 2.0, 3.0, 5.0, 10.0, 
30.0 and 50.0 for the following cases: 
Cl C2 C3 
Case I 0.1 0.75 0.1 
Case II 0.25 1.0 0.25 
Case III 0.5 1.5 0.5 
The accuracy of the results is checked by comparing these on different grid sizes. For this 
purpose, the results were obtained on grid sizes ,~ = 0.04, h - 0.02 and h - 0.01. The comparison 
of the results for the Case III is shown in Tables 1-3 for f ,  f ' ,  g, g', F and G for the values of 
C = -0.4294, 0.0 and 50.0 only to curtail the length of the paper. The comparison is excellent. 
In Table 4, the comparison of the present results for f ,  g, f and g' is made with the results of 
Howarth [2], while in T~ble 5, with the results of Davey [1] for f and g'. The present results are 
those which are obtained on the finer grid size. In Figures 1 and 2, the comparison of micropolar 
fluid and Newtonian fluid [1] for the case C = 0 is also shown whereas in Figures 3 and 4, f and 
g' are respectively shown for the cases C = -1.0, 1.0 and C = 30.0. 
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Figure 1. Figure 2. 
From the tables it may be noticed that except for C > 1, there is general tendency for g to 
approach the mainstream value less rapidly than f,  especially for C = 0. Artificially speaking, 
this may be due to two boundary layer thicknesses, one associated with each principal direction 
as is pointed out by Howarth [2]. Further, the components of micro-spin increase with C for the 
range -1  _< C _< 1. But for the range C > 1, 1;hese begin to decrease. Also G --+ 0 as 17 ---, oo 
more rapidly than F for the range -1  _< C _< 1 but for C > 1, the case is opposite. 
Finally the solution given here leads to a solution of the full Navier Stokes equations of viscous 
motion in Cartesian coordinates ince the variation of pressure across the boundary layer may 
be obtained f~om the momentum equation in the z-direction. 
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Tables 1-3 show that when C = 1, we have f = g which gives the flow at an axi-symmetrical 
stagnation point. Also the case, when C = 0 or b = 0, corresponds to the flow in the neigh- 
bourhood of a two dimensional stagnation point like the flow on a cylinder placed in a uniform 
stream perpendicular to its axis. For the intermediate values of C between C = 0 and C = 1, the 
velocity profiles j'(~) and gl(~) are of a boundary layer type. Here the values for these p ~  
have been calculated for the cases when C = 0.1, 0.25, 0.5, 0.75, 0.9, 0.99. 
The flow for the values of C between 0 and -1  correspond to Saddle point of attachment. For 
C < 0, the solution can not he found from Howarth's [2] results. Thk has been pointed out by 
Davey [1]. Davey [1] ~ explained that due to the boundary conditions at infinity, the solution 
of the ~overning equations exists only when C > -1 .  A flow for the range - I  _< C _< O can 
exist when an otherwise uniform stream flows past a suitably shaped body, as has been shown 
by Davey [1]. 
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Tal)le 1. Case HI. 
'C  = -0 .4294 
Grid Size ~ f f' 9 g' F G 
0.04 0.0 0.00000 0.03000 0.00000 0.03000 O.OOOO0 O.O(X}O0 
0.2 0.02276 0.22205 0.00041 0.00738 -0.01215 -0.03264 
0.4 0.08654 0.41004 0.00425 0.03422 .0.02401 -0.04862 
0.6 0.18450 0.56398 0.01535 0.07983 .0.03500 -0.05356 
0.8 0.31001 0.68605 0.03733 0.14255 -0.04454 -0.05168 
1.0 0.45704 0.77987 0.07333 0.21059 .0.05208 -0.04602 
1.2 0.62036 0.64976 0.12586 0.30713 .0.05732 -0.03873 
1.4 0.79565 0.90027 0.19858 0.40065 .0.05974 -0.03117 
1.6 0.97946 0.93568 0.28620 0.49535 .0.05968 -0.02418 
1.8 1.16916 0.95971 0.39450 0.58676 -0.05738 -0.01816 
2.0 1.36280 0.97556 0.52044 0.67115 .0.05297 -0.01326 
2.2 1.55900 0.98567 0.68231 0.74586 .0.04731 -0.00943 
2.4 1.75681 0.99192 0.81803 0.80940 .0.04087 .0.00654 
2.6 i .95560 0.99565 0.98530 0.86137 -0.03420 .0.00444 
2.8 2.15496 0.99778 1.16185 0.90231 .0.02776 .0.00294 
3.0 2.35465 0.99896 1.34557 0.93338 .0.02187 .0.00191 
4.0 3.35446 1.00005 2.31898 0.99446 -0.00438 -0.00017 
5.0 4.35448 1.00001 3.31746 0.99998 -0.00046 -0.00001 
6.0 5.35448 1.00000 4.31749 1.03002 -0.00003 O.O/X)O0 
7.0 6.35448 1.00000 5.31750 1.00000 0.00000 0.00000 
0.02 0.0 0.00000 0.00000 0.03000 0.03000 0.00000 0.00000 
0.2 0.02276 0.22206 0.00039 0.00715 .0.01211 -0.03264 
0.4 0.08655 0.41006 0.00416 0.03376 .0.02395 -0.04862 
0.6 0.18451 0.56401 0.01515 0.07917 -0.03493 -0.05357 
0.8 0;31002 0.68609 0.03697 0.14170 -0.04448 -0.05168 
1.0 0.45706 0.77990 0.07279 0.21861 -0.05204 -0.04602 
1.2 0.62039 0.64980 0.12512 0.30608 .0.05731 -0.03873 
1.4 0.79569 0.90030 0.19562 0.39956 .0.05976 -0.03116 
1.6 0.97950 0.93568 0.28503 0.49429 .0.05972 .0.02417 
1.8 1.16921 0.95973 0.39312 0.58577 .0.05734 .0.01815 
2.0 1.36285 0.97557 0.51687 0.67026 .0.05305 .0.01325 
2.2 1.55905 0.98568 0.66058 0.74509 -0.04739 -0.00942 
2.4 1.75687 0.99193 0.81616 0.80875 -0.04096 -0.00653 
2.6 1.95566 0.99565 0.98331 0.86085 -0.03429 -0.00443 
2.8 2.15502 0.99779 1.15976 0.98190 .0.02784 -0.03294 
3.0 2.35471 0.99898 1.34341 0.93307 .0.02194 -0.00191 
4.0 3.35451 1.00004 2.31687 0.99441 .0.00440 -0.00017 
5.0 4.35454 1.00001 3.31513 0.99998 -0.00046 -0.00001 
6.0 5.35454 1.00000 4.31517 1.00002 -0.00003 O.OiX)O0 
7.0 6.35454 1.00000 5.31518 1.00(XX} 0.00000 0.00000 
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Table 2. Case HI. 
C=0 
Grid Size r/ f / '  9 9' F G 
0.04 0.0 0.O00O0 0.00093 0.00093 0.00930 0.00000 0.09300 
0.2 0.02287 0.22316 0.01100 0.11079 -0.02509 -0.03279 
0.4 0.08699 0.41228 0.94455 0.22513 -0.04177 -0.04883 
0.6 0.18550 0.56732 0.10109 0.34005 -0.05181 -0.05374 
0.8 0.31178 0.69038 0.18039 0.45217 .0.05651 -0.05175 
1.0 0.45975 0.78495 0.28153 0.55796 .0.05696 -0.04593 
1.2 0.62414 0.85528 0.40294 0.65422 .0.05415 -0.03843 
1.4 0.80055 0.90584 0.54242 0.73843 -0.04904 -0.03067 
1.6 0.98545 0.94092 0.69740 0.80912 -0.04252 -0.02,349 
1.8 1.17614 0.98437 0.86514 0.86595 -0.03540 -0.01735 
2.0 1.37064 0.97943 1.04290 0.90963 -0.02835 -0.01239 
2.2 1.56753 0.98871 1.22821 0.94168 .0.02187 -0.00853 
2.4 1.76587 0.99416 1.41893 0.94610 .0.01627 -0.00574 
2.6 1.98503 0.99719 1.61335 0.97901 -0.01167 -0.00373 
2.8 2.16465 0.98878 1.81017 0.98842 .0.00809 -0.00236 
3.0 2.36449 0.99956 2.00847 0.98403 -0.00541 -0.00145 
4.0 3.36446 1.00004 3.0070,5 1.00004 -0.00045 -0.00009 
° 
5.0 4.36446 1.00000 4.00709 1.00001 -0.00002 O.O00(X) 
6.0 5.36448 1.00000 5.00709 1.00000 0.0(X)00 0.00000 
7.0 6.36448 1.00000 6.00709 1.00000 0.00000 0.00000 
8.0 7.36448 1.000O0 7.00709 1.00000 0.00000 0.00000 
9.0 8.36448 1.00000 8.00709 1.00000 0.00000 0.00000 
0.02 0.0 0.00000 0.93000 0.00093 0.00000 0.00930 0.00000 
0.2 0.02287 0.22315 0.01100 0.11076 -0.02508 -0.03279 
0.4 0.08699 0.41227 0.04454 0.22507 -0.04177 -0.04683 
0.6 0.18550 0.56731 0.10106 0.33996 -0.05181 -0.05375 
0.8 0.31177 0.69037 0.18034 0.45205 -0.05651 -0.05175 
1.0 0.45975 0.78494 0.28146 0,55783 -0.05696 -0.04593 
1.2 0.62413 0.85527 0.40284 0.65407 -0.03415 .0.03843 
1 A 0.80054 0.90583 0.54229 0.73828 .0.04904 .0.03066 
1.6 0.98543 0.94091 0.69724 0.80898 .0.04253 .0.02349 
1.8 1.17613 0.98436 0.86495 0.86582 -0.03541 .0.01735 
2.0 1.37062 0.97942 1.04269 0.90952 -0.02836 -0.01238 
2.2 1.56751 0.98870 1.22798 0.94159 -0.02188 -0.00856 
2.4 1.76564 0.99415 1.41869 0.96403 -0.01628 -0.00574 
2.6 1.98501 0.99719 1.61309 0.97895 -0.01168 -0.00373 
2.8 2.16462 0.99878 1.80990 0.98838 -0.00809 -0.00236 
3.0 2.36447 0.99956 2.00819 0.99400 -0.00542 -0.00145 
4.0 3.36444 1.00004 3.00676 1.00004 -0.00045 -0.00009 
5.0 4.36445 1.00000 4.00680 1.00001 -0.00002 0.000(X) 
6.0 5.36445 1.00000 5.00680 1.00000 0.00000 0.00000 
7.0 6.36445 1.00000 6.00680 1.00000 0.00000 0.00000 
8.0 7.36445 1.00000 7.00680 1.00000 0.00000 0.00000 
9.0 8.38445 1.00000 8.00680 1.00000 0.00000 0.00000 
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Table 3. Case HI. 
C = 50.0 
Grid Size q J f '  f g' F G 
0.02 0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.2 0.07883 0.73682 0.11463 0.90107 .0.01263 .0.02410 
0.4 0.25890 0.98467 0.30881 0.99759 -0.00227 .0.00738 
0.6 0.45818 0.99990 0.50871 1.00000 -0.00014 .0.00065 
0.8 0.65818 1.00000 0.70871 1.00000 0.00000 -0.00002 
1.0 0.85818 1.00000 0.90871 1.00000 0.00000 0.00000 
1.2 1.05818 1.00000 1.10871 1.00000 0.00000 0.00000 
1.4 1.25818 1.00000 1.30871 1.00000 0.00000 0.00000 
1.5 1.35818 1.00000 1.40871 1.00000 0.00000 0.00000 
0.01 0.0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
0.2 0.07877 0.73619 0.11459 0.90086 .0.01261 .0.02408 
0.4 0.25873 0.98437 0.30874 0.99754 -0.00227 -0.00739 
0.6 0.45799 0.99989 0.50865 1.00000 .0.00014 -0.00066 
0.8 0.65798 1.0000(3 0.70865 1.00000 0.00000 0.00002 
1.0 0.85798 1.00000 0.90865 1.00000 0.00000 0.00000 
1.2 1.05798 1.00000 1.10865 1.00000 0.00000 0.00000 
1.4 1.25798 1.00000 1.30865 1.00000 0.00000 0.00000 
1.5 1.35798 1.00000 1.40865 1.00000 0.00000 0.00000 
G 
0.0 
0.5 
1.0 
Table 4. 
The comparison of the present results with the results of Howarth [2]. 
~=2.0  
f 9 f '  
Premmt Howarth Present Howarth Present Howarth 
1.3T062 
1.40426 
1.44105 
1.362 
I~69 
1.433 
1.04269 
1.30910 
1.44105 
1.024 
1.297 
1.433 
g# 
Present Howarth 
0.97942 - -  0.90952 
0.98885 0.984 0.97942 
0.99505 0.992 0.99505 
0.972 
0.992 
Table 5. 
The comparison of the present results with the results of Davey [1]. 
~/= 1.0 
C f '  
Present Davey 
-1.0 0.80949 0.803 
.0.4294 0.77990 0.773 
0.0 0.78494 0.778 
gQ 
Present Davey 
.0.28731 .0.318 
0.21861 0.204 
0.55783 0.547 
REFERENCES 
1. A. Davey, Boundary-layer flow at a Saddle point of attachment, J. Fluid Mech. 10, 593--610 (1961). 
2. L. Howarth, The boundary layer in three-dimensional flow, part II; the flow near a stagnation point, Phil. 
Ma0. 42 (7), 1433--1440 (1951). 
3. A. D&vey and D. Schofleld, Three-dlmensional flow near a two-dimensional stagnation point, J. F]uid Mech. 
2S (part 1), 149--151 (1967). 
4. W.E. Milne, N*tmerical Solution of Di:~erential Eq~ationa, John WUey ~ Soils Inc., New York, (1953). 
5. A.C.E.,ingen, Theory of micropolar fluids, J. Math Mech. 18 (1), 1-18 (1966). 
6. G.S, Guram and A.C. Smith, Rectilinear pipe-flow of a micropolar fluid, Utilitam Mathentatica 9, 147-160 
(197e). 
7. C.F. Gerald, Applied Nsmerical Anal~mis, Addison-Wesely Publishing Company, Reading, Massachusetts, 
(1974). 
